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yitz n^mmmmmun^mm±iz, jy* ^.mm zmmm® ^^iz^vmm 
mxmi 7] m&mi~6(D^?n-fri-Dizmm<D4y?i?*v b<w k 

PL. 

±mwft3m^mz£v->(y?i?3Lv b^v bmmmmzMLxmM^mL 
x^^&tgiz. m^yvviLV b^v Fiz&\,\x4y<?mzmm-t2>£z)izMtf 
tc.jxjv^^m^y^^^^y^^mmmmz^^^xmm^fo^oiz 
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i: u > 4yvviLv b#,mmmmzm^*>nz> j y z y *v b*\y F£b 
t, &mm^zffix-t=. : b<ntf%at>nx^z> 0 z&mmm^iz. ^zymv^ny 
mm (pzt) mfrt>&z>j±m&imii. z<D&n^m<Dm^mmmiz^n^n 
m»^nr=.2-D(Dmmmt. ^(D-ij(Dmmmmzm\ir^nt^mmm.mt^mm 
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_hfB©J:e>&-f >*^xy h/\y K&Sgjt-rs^ilLTtt, Mx. tiffin l 
0 - 2 8 6 9 5 3 JC^£ ft J: 3 M g Ofre>fc53S«±tC, MS 

9>r *ybLTmMmiz£vm&is. ik^v. ±mmmmm^^^^y^^-t 

[0 0 0 4] 

±IB-f >?^gP#<&^f£#&i:bT, M^(i»9 -3 0 0 6 3 4# 

it, ^775A (igg&«) ±izmmm (mm^^g) izz^tj y?m$m 

[0 0 0 5] 

£zzx% ±&mm<D&mw 0-2869 5 3#^$g) ©-f >*s> 

[0 0 0 6] 

flt% ±ffi«^XS&*<i-fe«)»C, ±K«#©«3g« (#^9-3 0 0 
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[0 0 0 7] 

*$?x<5> KS:HI^JcgS5t^SCli:^«riB«:^:®fllcZ)ll*±JCJEE«^S:^ 
[0 0 0 8] 

ICLT, #i5(©>f y9V*v Y^v F£-f >?ttffi#'l£cmi£o£#£Cfc^J: 
[0 0 0 9] 
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[0 0 12] 

_tfE<Z>«J*lC«fcy, J±«imc£tt£-f >^iM«OffilC 
too^^^b> oSJC J: y>f * 
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[0013] 
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[0 0 15] 
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[0 0 16] 

MMftmZm-tZi&miZ. Ni, Co, Fe, Cr. Pd, Cu, AgWAu 

^® an tcp & < a % -mx*& z> =fe (d t -r & '„ 

[0017] 

[0 0 18] 
[0019] 

IB«>o£*tJ: U&^tf>ffcMl«l#;*:£V^«tt, Ti, Mg, Al, Zn, Cr 
&t>*F e <DmfrbmiZtlfr'P&< £.%-mX*%>Z*)<D}l-t2> 0 
[0 0 2 0] 

mm-r&tt.*)^ to^gtttfz.<D£5te&m£<Dmmfcj&iz&vffimvxm£ 

[0 0 2 1] 

?&£oizmmLxm^yzmft<D4y?z&m£i££j±mm^£itffiz-fe'(y 

[0 0 2 2] 

fit, »^_tic, j±«ttJS> ffiff ft cftm&tiiJI 
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mmto^gizj: mantels* &i&£u &v>t, >f >*gap*t©aui 

[0 0 2 4] 

mfa±ic, ^y? mma>4 y v ^mfttiLmzttifc LXA^~y^tit=.m^m 
^Uiz Kvfzjy? mm3L<DwmB*mmm8> o ^ tc j: y smmbp^ 

[0 0 2 5] 

#ot, ioi^j&M&^-rtiti, £T<D4y?mm3L*iEmtei&mzmf&? 
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[0 0 2 6] 
[0 0 2 7] 
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[0 0 2 8] 

tc £ u j& vNgp^ic, >r y 9 mm zmmmfc o & jc j: »; ^ 

£ &c £ £ M & o £ f&S © £ Srtl&tS MM £ ^ &«JgJ**t«r*m* 

[0 0 2 9] 

[0 0 3 0] 
[0 0 3 1 ] 

o 

[0 0 3 2] 

ltil#ffl?:|ftl>MH Ni, Co, Fe, Cr, Pd, Cu, Ag&£>* 

a u e> & n 4> & < i: % — =st? & s *» © t -r & . 

[0 0 3 3] 

2 2fctfi 3©2§H£fcj: y, ft#£3&tf4©$&Wi:ia»©fej§ 

[0 0 3 4] 
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[0 0 3 5] 

, ±§&ib^&tt&V%'(*y4tm\i>ltfiiZ&^&m\** Ti, Mg, Al, Zn, 
[0 0 3 6] 

[0 0 3 7] 

mM&jyvmmjLMftv&mKttmLTAji-yitL. -z<d&. m^z-yit 

[0 0 3 8] 

z. o ? z> z t T% a° # - £ ti fct*^J»»«r*m^»-hfc & v* T # o £ ifi 

T't^o ioT, »#«8 0D#§^©J;ei^M$:^b^<T : fo, >f > * SBM* & 
[0 0 3 9] 

, ~6(Z)v\-rti^ i -Dicmm&j y# h^y Kt, _bia-r>^^ 
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[0 0 4 0] 
[0 0 4 1] 

(HflS^JK l ) 

ltv^„ r©#-f yzmmiii ait, mmw mixit4m izm/vx-mmz 

i'SMjfLlaCflliilbSiJStS. fit, £0>>f >^^SPM1 l±, ^i&tf) 

< (1 5/im/hlS) , U^fe-f>^tMlilbt^ll*)l* (30~50 
vm) jS«#&*l*jft*?N i l/^ (Nitti^7 0/nnil*"ei 

[0 0 4 2] 

±f3-f >^^SP#l ©j?^^|pJ-^©M (_t®) tt, ±fBffi«^ 2 (c J: y 3 

^tv^-^ miov>w (t®) sate:*©® ic&if ante* yie^snfe± 
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[0 0 4 3] 

>^#y&^3 c EW<a^>?#>*£^li£*i,Tv^ 0 _hSa/X 

[0 0 4 4] 

_Lf3JESi^ 2 PZT^^^SJEhm^®2 a ^ 2 a <Z)-# 

^ffi-eSg^^tl^oP t ^P>^^m«MJS2 b£, _hfHS«M2 a(D«© 
® (T®) tdgtt^tlfroCu, Pt, Cr, N i MWlffiLM 2 c 

r<Z>i»«S2 cffl«l2 a fctti£^«©irK:KW&nfe*^*t«j«»* 
fI2 d tiTfcoT^S. EESaSH^li, <<>9&%mi £. 

liHMfflUA^. mi!2b, J±1i#Ji2a, »^«2 cJttf*^*^ 

ff^lfI2 d^iicaistifetic-rfts. fit, _hfai§ 

TV^v^ ±SHf@S'J«M2 b t |W(^ICA # - >ft L X mWUt L T J: 

$ <b IC, ±IH«MliSJS 2 b (DTOtt P t JC|5I«bt\ I r %$CD J: z> fC, Mffitf 

USD *m£T*gZ>ttmT*&ft&£\<^ 
[0 0 4 5] 

±fa^^«iMf^tj» 2 ±faj±*m^2{c^^^_tfa-f >?mmu 
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iti^K fit, ^<Dmm^mmun^mM2 dizit, ^y^mmui 
LTmmftmzmir2>±m-t}\ xiz. &^guj:v&4*yimfatf±g^±m 

tr&tuiJ:^, Mfo&sizit. n i ztb-o^ttt Lxm^^zm^iz^ z\<d®>^% 

tt<DMKjxfoizMi'TMmfcmitm-tz>i£mte, Ni, co, f e&o?p anm 

, Cr, A g X«A u LTMV>5^iCI±, Ni, Co, F e 

P d {C#[Ix.T, me>Cvu Cr, AgMAui #> o gtt&MTXifcJ&lzM L 

«, #)o£*t (Ni) J: »J *^(7tyimfotf*g^ikmiZ, Ti, Mg, A 

1, Zn, C r&lFF e e>jgtf*l£'>& < ^ ^ 

[0 0 4 6] 

±13^*^2^ ^tf)M*M2 b£|gIfr#JS2 ci:&^lTJ±«ftl2 

a izmmzmu-i- z> ^ mz & ^m&nm^2 M^tartt, -iyv^n 

S2 btmmMM2 c i:©r4{cA;bx^(Z)«ffi^^tif ^<z>/\°;b*mj±tf) 
U ra«H«2b, MMSJ12 cRT$mmf&m 2 d iilKil^^©!', ^fc>tf> 

tc^-eM^-r^o z\o)m&m.mz& vjyvm.smz&ti-frZiv^ z\<d&±t° 
4y?^5ft<D4 yt-tfjXfriiz b <t u^gp^ttm$ti-5= fix, ±aa^;i/ 

u z\(Dti£. 4y?m5\%iziz^yzmm^3cjzvmi®mjyzmm3eLik 
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[0 0 4 7] 

mizmm-tzbox&z, 

[0 0 4 8] 

2 b, mmfamz ei&&Mmmm2 czx^yzmz&vim&mmisT, mmm 
ii2b, j±s^ji2 a &t>ig*i««2 ctfMizmmznfrmmfai 2 zmm-t 

[0 0 4 9] 

m^x. Ei4 (b) (c^i-i:e>ic. ±mmm<bi2± (wi2c±) tc. 

[0 0 5 0] 

BfcSOfe*, 04 (c) {C^fJ:e>{C. fO«I#12±IC*»rt»Sl#^t 

-f&*>l3> -£©3tJI#l 2 £N i #>o£»tC«!ALT, ifftl 2±t;fe{t5± 
3B3S1 3tf#£L&V^P3HC, MiMMfl2 d &^bt>f >^1M 
1 a ©flJSSPl b o SIC J: Zl<Z)i:^, «7g £ 

mm 2 aizisvz&]&i&*m®?2>ttw*. ^^^u^m^Kmizm^xmrn^ 
m*m-tz>±m\zht=.m&\z^ ^(D^m^mmnLx^m-t^^tx, 
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[0 0 5 1] 

«v*T, JtfHM 1 3 £ K^>f xy^^ici: Vfo3z*?2>Z.i:T*'( yvmHUl 

1 tfTg/fcStlS (04 (d) #J$) „ 
[0 0 5 2] 

as (a) {c^-r<fce>{c. ±mmwti ui»;f>^» (kohm) 
*y>ft. F^J^v^yytzmfr&fr'&fcV Lx%&\i\ g-r-stc, MBU«*i 

[0 0 5 3] 

fit, 0 5 (b) &c^iTJ:e>{C, JhfB^>*^8lSWl iZ&tt&lM&m&l 
2 £&£#MWtf)®lC, f^/XM3 b f ut is ; 3 & 

[0 0 5 4] 

Wt^T. 0 5 (c) JCaVrj^JC, Mft©>f >^i>x»y hA>y FHC^S 
i:e>lc#g!lir-£r £T% W&O) 4 > * 2? x v Y^v KH#HIB£JC#e>*iS. 
[0 0 5 5] 

Ife^ot, ±fa**^»lTftt, ffiSII^2{C£tt£>f >*^8M*l{i(Z)M£ 
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&WL<DJ z/9V^v h^v KH£^>*ttffi#'|£tf)tf £o 
g#£S&v^5tc5S^S£fc#-es*, 41tt&l^±S-&5ri:^ts. £ 

fe©J:»; 5 fe»T^*UtC®<^o|RJ»!S«a^©<«;y (13-14. 5/tm/m 

• °c) , rtwcty, mmzv y^^tiz tty^'Jtt&Mts^ ytizML 

Tffitt&6Lt3*££ £t.*)iz. UmMitiz £Z>4 > ^ ttm#'f£tf>^ 

v 5 5 0-6 0 OtfeS) , re>1-4XlS> ffiSi?2 0iM!C>f >^^gP#l 
[0 0 5 6] 

*^/B?Ll aJ^©&gJCM/£LT^#-:WtLfcy^ Cl©J:e>tC7\ 0 #->fl;t, 
&v^% SIMM 2 c$tHfili:>f>^S||iMi©±iSffl«MK:lot^S 

1"&£:£{c, ^©^jg#:l 2CD*±Jf &«MffiM^tl2 dtcbT££, 

3fflwt»mti2 djitcMi 3 *©«{ca^»s&Mi4# 

WJS2 d±fc£tf &Ml 3##&L&V^5MC, ^yV^mUl a <£>{Uit|$ 1 b 
o £ (C <fc U 7£j*f*U* <£ V>„ 
[0 0 5 7] 

^*»i»#»*^f« 2 d *mm&m 2 a , mmmmm 2 b 2 c n & 

HHHtCtttt&VM*, Jffim^2 {CfctfS-f 1 fflOffi&SUfrKM 2cf 

i*bT, -£0>|glfr«Jg2 cfcffflt S<fc^lCLT=&«fc^. o*»J, WS2 
c JC, ±aBa^S:«4&t*<S«»S:^S-&* «fc^lcL*r=b J:Va„ 
[0 0 5 8] 

2 £{C, _LfE£>J:e>&Ml 3 ^^L^^t'^^i'iWl ^MtSCtt 
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^J«WMl^«2 d±{C, -f>*^ffi?Ll atfXIMSl b&i»ot 

\z£VMf&?2> 0 z<Dm&. mB&ffi%]ttm^mm2 a<DTm<Dm mmwLM2 

[0 0 5 9] 
[0 0 6 0] 

(H»J 1 ) 

©IiMii4 0 0"Ci:U o . 5Pafcu UMIiMio 

[0 0 6 1] 

?lt, ±mmmmmm±iz, zm^mnLx. zrtTit^imzr/ 

T i = 5 3/4 7V&2>mZ 2 fi mCD P Z TI$:X;t i y #SslC J; ^llfe 0 3 
^lM«Ili6 0 0ti:U ^nirxffiijtto. 4Pai:U m 
MM«iJ(±3 o owi: U£„ 
[0 0 6 2] 

fcU ^DtxffijttlPahU IMIiiJii4 0 0Wi:lfe o z:*UCJ;y, 

[0 0 6 3] 

SU-8 50, MICRO CHEM^tUO X fcf> n - # - IC J: o T * tf > 3 - h L (EPfg 
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f££2 0 0 0 r pmfcfS) , Soft Bake£ 6 5°CX6min. 9 5 °C X 2 0 m 
inffofc. 1 6mW/cm 2 ©I«±IBb^^M:^>^iM?L 

©T^flUcS^ b ( 3 0 , Post Expose Bake 6 5°CX2min, 95°CX5 
m i n&ffofeU, SilfcfcfTV* (SiHf|6m i n) , r<Z)3£T% «3 5 0 jti 
m, ^$2 mm, $g 3 5 # m<Z)M L t=. a 

[0 0 6 4] 

^ISMlfc. ^©^, _tffi«Ji#;£. 9 0tCMbfcNi (ffi®* Ni 7 

(Ni) ^«m^»l»M»^S©^®tc«fffiL/T«i:«s»J, i»?>Ni«) 

[0 0 6 5] 

{ c m m -t s m & t v m s © n £ & v * r t #*rj o t . 

[0 0 6 6] 

x^^>^Srf?e>3i:T*, ^tcBfe^Lfc. fit, ±SE>f >*^8IWc£tt£ 

[0 0 6 7] 

±mrt*->itmrm^ jyvmz^yzitftmh, mmmmmtmm^m 
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£ £ W S ttffjaLKOHW: 3 %J£* WT? & o 
[0 0 6 8] 
(H»J 2 ) 

uiPd ^©^T^L,fe^^_hfaH»J 1 httM&£ 0 
[0 0 6 9] 

[0 0 7 0] 

m, ;R£2mm. ipg 3 5 n mCDM U 3»^«^®(C£ £ 

b&V^B#CDgfflMtJff£HC 1 -e^bfe^, 9 0 s CCMb 

fcN iibotWALt, tf>o^©«SS:8llfiEb 2H^t5iiHC 
<fc U, fltS#_tlc^^«±IBM*«#^bJaiV^^{c*lSil?«)o^SS:^bfc. 
r<£>££, IB»Stf*iB*fc:#fc"*-SP d^«$^i:bT^Mt-SZli:T*, #>o£ 

#isi&«s ommizffimLTmt&v. k*ib^6n i #>o##j&gbfco 

[0 0 7 1 ] 

£©>f >*£a$M<z>J?3&fc[j£b&i:;i5, ±flB^J6«i 3 
0 //. m ± 1 # mT?& o £ 0 
[0 0 7 2] 



2 0 



ffiSE# 2003-3030333 



#2002—1 87644 



a 

[0 0 7 3] 

±nw*->imTmz, -o?mz-(y?zjtmL. mmmmmtmmmm 

[0 0 7 4] 

UlC, N i #)o#M©M^5)£{C#f lt«#M§:ttSN i , Co, F e Xi$ 
[0 0 7 5] 

mmoj y v m$m&m <*> ti&. 

[0 0 7 6] 

££fC, Cr, Cu, AgXttAu&feotllilbtffl^fci^ _tfBNi, 
Co, FeMPdCMt, ZltlbCr, Cu, Ag^Aut, #>o£**tf> 

[0 0 7 7] 

3 ) 

mmi,f=.tf. I»SI&PttTi (n i <ty%>r*:/ftMft#*£v^M) 

[0 0 7 8] 



2 1 
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mmmmun^mmmm) tit, p t jc5%ct>t i z-g/vtd&i&mzx^v z 
mc£vmmvt=.o z(Dtiz<DMmmm<D&fr&T$i&m&mt±mmMWi urn 

[0 0 7 9] 

m, ^$2mm, frg 3 5 n m(DM U iSi&^jS^SlC^^^-e^M^fi 

&n i too^iicgAbt, feo^^as^ii^b^^^ 2^r^^t--g>r i:ic 

®^^N i ^o^^^L^o 
[0 0 8 0] 

^©^>^M(Dj|E3&M£Lfe£:33, JifBHifeM 1 h 3 
0jum±l ft mtfe -o fee 
[0 0 8 1 ] 

±ihh56mi innate tt, */y 3>as«£Bfc5&u 4>#mBttK 
*s w s m# h (c y x;i/« zmmv. mmmmm z * * - yit u & 

a 

[0 0 8 2] 



2 2 
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[0 0 8 3] 

IHC, &o##(Z)N i <fc »J =fo>f ^^Mf&I^^^VMVIg, Al, Zn, CrX» 
F e Sr#tf^T?*^L/T=fo, o J: »; _tfH£ IHtlCD-f 

[0 0 8 4] 

[0 0 8 5] 
[0 0 8 6] 

, £0>3Uf#©fgSfr«JS±lC, ^£5 0^111, ^$2 mm, ipg 3 5 m 

[0 0 8 7] 

[0 0 8 8] 

£#£ 0 ^#>>f >?^gPM(Z)J?3 5, 3 0 #m± 1 0 ^mtfeU 
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[0 0 8 9] 

o 

[0 0 9 0] 
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